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Objective The purpose of the present study was to identify the predictors of patient
satisfaction with outcome after cervical laminoplasty for compressive cervical

Methods A cohort of 143 patients with compressive myelopathy who underwent
cervical double-door laminoplasty between 2008 and 2011 was studied prospectively.
The principal outcome was patient satisfaction with outcome at 1 year after surgery.
Patient satisfaction was graded on an ordinal scale from 1 to 7. Subjective health-related
quality of life (QOL) and objective disease-specific outcome was measured by Short
Form-36 (SF-36) and the Japanese Orthopaedic Association (JOA) score, respectively,
before surgery and at 1-year follow-up. We evaluated the association between patient
satisfaction at 1-year follow-up and various baseline parameters, including patient
demographics, duration of symptoms, comorbidities, imaging findings, JOA score, and

Results A total of 116 patients completed subjective and objective follow-up for a
minimum of 1 year. Of 116 patients, 95 patients (81.9%) were satisfied with the
outcome (“satisfied a little” or more). The unsatisfied group (“neutral” or less) showed
significantly lower baseline SF-36 scores in bodily pain (BP), general health perceptions
(GH), and vitality (VT) domains compared with the satisfied group. At the 1-year follow-
up, SF-36 scores showed significant differences between the groups in all eight

Lower baseline QOL measured by SF-36 scores, specifically in BP, GH, and
VT domains, are associated with lower satisfaction with outcome after cervical

tions. For example, it can be used for validating the quality of

Abstract Study design Prospective cohort study.
myelopathy.
SF-36 scores.
Keywords
= cervical spine
= myelopathy domains, whereas the JOA score showed no significant difference.
= laminoplasty Conclusions
= outcome
= patient satisfaction laminoplasty.
Introduction

care, developing patient care models, and facilitating quality

Over the past decade, there has been increasing interest in the
use of patient-based measures of medical care. Patient-based
measures include generic measures, disease-specific meas-
ures, and measures of patient satisfaction. Measuring patient
satisfaction has a variety of clinical and economic implica-
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improvement.'~3 Despite several potential benefits to both
clinicians and patients, measurement of patient satisfaction
has not been used effectively in clinical settings.

The assessment of outcome after cervical spine surgery has
historically involved objective disease-specific scales, such as
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the Nurick score,* the European myelopathy scale® the
myelopathy disability index,® and the Japanese Orthopaedic
Association (JOA) score.” Because these scales evaluate only
physician-based outcomes, limited information is available
regarding patient-based outcomes, including patient satisfac-
tion, after cervical spine surgery. Identification of factors that
determine patient satisfaction after surgery would be useful
for improving the quality of care. Moreover, identifying
predictors of patient satisfaction after surgery is of primary
concern for surgeons.

The purpose of the present study was to identify the preop-
erative predictors of patient satisfaction with outcome after
cervical laminoplasty for compressive cervical myelopathy.

Materials and Methods

Study Population

A cohort of 143 patients with compressive myelopathy who
underwent cervical double-door laminoplasty between 2008
and 2011 was studied prospectively. The research protocol
was approved by the Institutional Review Board of the
authors’ institute. The diagnosis of myelopathy was con-
firmed both by thorough neurologic examination and by
imaging studies showing spinal cord compression, which is
generally associated with an intramedullary high-intensity
area on T2-weighted magnetic resonance imaging (MRI).
Exclusion criteria included concurrent lumbar spine surgery,
traumatic spinal cord injury, and other disorders that might
impair motor function such as cerebral infarction, rheuma-
toid arthritis, or cerebral palsy. Based on these criteria, 20
patients were excluded. Of the remaining 123 patients, 116
patients completed the objective and subjective follow-up
evaluations done at a minimum of 1 year (mean 35 + 13
months; range: 14 to 55 months) after surgery. Six patients
were lost to follow-up, and one patient died due to a malig-
nant tumor. In addition to patient characteristics, the dura-
tion of symptoms and the severity of comorbidity were
investigated. The severity of comorbidity was graded by the
Cumulative Illness Rating Scale (CIRS).2 The procedure for
double-door laminoplasty has been described in detail
elsewhere.’

Imaging Parameters

Preoperative cervical alignment was measured as the C2/7
angle on a lateral radiograph taken in the neutral position.
The range of motion between C2 and C7 was also measured
on flexion-extension radiographs. All but one patient with a
pacemaker underwent MRI before surgery. Preoperative MRI
was analyzed using the following two parameters: transverse
area of the spinal cord at the levels of maximal compression
and intramedullary signal intensity (SI) changes on T2-
weighted images. SI changes were classified as type 0 if no
intramedullary high SI on T2-weighted images was noted,
type 1 if a predominantly (>50%) faint and fuzzy border of
high SI'was noted, or type 2 if a predominantly (>50%) intense
and well-defined border of high SI was noted.'? The classifi-
cation of SI changes was performed independently by two
blinded readers (A.K. and E.T.). If they disagreed with each
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other’s reading, a third reader (A.S.) was consulted as a
tiebreaker.

Subjective and Objective Outcomes

The principal outcome was patient satisfaction with outcome
evaluated at the time of 1-year follow-up. This was assessed
with the use of a paper questionnaire that asked the patient,
“How satisfied are you with the outcome?” Patient satisfac-
tion was graded on an ordinal scale from 1 to 7 (1, “very
dissatisfied”; 2, “dissatisfied”; 3, “dissatisfied a little”; 4,
“neutral”; 5, “satisfied a little”; 6, “satisfied”; and 7, “very
satisfied”). The response was then dichotomized into two
categories: satisfied and unsatisfied. The satisfied group
comprised patients with grade 5 satisfaction (“satisfied a
little”) or more, and the unsatisfied group comprised patients
with grade 4 satisfaction (“neutral”) or less. Subjective
health-related quality of life (QOL) and objective disease-
specific function was measured by Short Form-36 (SF-36)
and JOA scores, respectively, before surgery and at 1-year
follow-up.

Statistical Analysis

Group data are presented as means =+ standard deviations.
Within-group comparisons were performed using the Wil-
coxon signed rank test for paired samples, and between-
group comparisons were made using the Mann-Whitney U
test (except for the type of intramedullary SI on MRI, which
was analyzed by the chi-square test). All data was analyzed
using statistical software (SPSS version 17, SPSS Inc., Chicago,
Illinois, United States).

Results

Patient Characteristics

Patients comprised 78 men and 38 women (mean age,
63 years; age range: 20 to 88 years). The follow-up rate was
95.1%. Patient characteristics, duration of symptoms, the
severity of comorbidity measured by CIRS, and the levels of
maximal compression are summarized in =Table 1.

Objective and Subjective Outcomes

Of the 116 patients, 95 (81.9%) were satisfied with the
outcome (“satisfied a little” or more; =Fig. 1). These 95
patients were categorized into the satisfied group, and the
remaining 21 patients (“neutral” or less) were categorized
into the unsatisfied group. At the 1-year follow-up, the mean
SF-36 scores improved significantly compared with baseline
scores in all eight domains (=Fig. 2). The SF-36 general health
perceptions (GH) domain showed the smallest postoperative
change in the mean value (3.6 + 15.8) among the eight
domains. The median JOA score also improved significantly
from a preoperative score of 11 to a postoperative score of 14
(p < 0.0001, Wilcoxon signed rank test).

Comparisons between the Satisfied and Unsatisfied
Groups

To identify parameters for predicting patient satisfaction with
outcome after surgery, various baseline data, including
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Table 1 Patient characteristics (n = 116)

Characteristics
Age (y) 63.3 + 12.7
Gender (M/F) 78/38
Etiology of myelopathy

Spondylosis 77 (66%)

OPLL 39 (34%)
Duration of symptom (mo) 34.3 + 47.2
CIRS 6.9 + 3.1
Level of the maximum compression

-3 2

-4 39

C4-C5 48

C5-C6 26

c6-C7 1

Abbreviations: CIRS, Cumulative Iliness Rating Scale; OPLL, ossification of
posterior longitudinal ligament.
Note: Data are reported as numbers (%) or mean =+ standard deviation.

patient demographics, imaging findings, and preoperative
subjective and objective outcomes, were compared between
the satisfied and unsatisfied groups (=Table 2). The mean age
and the severity of comorbidity evaluated by CIRS were higher
in the unsatisfied group than in the satisfied group (67.4
versus 62.4, and 7.8 versus 6.7, respectively), although the
difference was not significant. The ratio of type 2 SI, which is
reportedly associated with poor functional outcome, was also
higher in the unsatisfied group than in the satisfied group
(0.43 versus 0.35); however, the difference was not signifi-
cant. On the other hand, the unsatisfied group had signifi-
cantly lower SF-36 scores in bodily pain (BP), GH, and vitality
(VT) domains than the satisfied group.

Comparisons of postoperative outcomes between the sat-
isfied and unsatisfied groups are summarized in ~Table 3. At
the 1-year follow-up, the unsatisfied group showed a lower
mean JOA score than the satisfied group (13.2 versus 14.2),
but the difference was not significant. When postoperative
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Fig.1 Thedistribution of grades for patient satisfaction with outcome
evaluated at 1-year follow-up.
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Fig. 2 Postoperative changes in SF-36 scores. White bars indicate
baseline values and gray bars indicate 1-year follow-up values. SF-36
scores increase significantly compared with baseline values in all eight
domains. "p < 0.05, **p < 0.01, **p < 0.001; the Wilcoxon signed
rank test. Abbreviations: BP, bodily pain; GH, general health percep-
tions; MH, mental health; PF, physical functioning; RE, role-emotional;
RP, role-physical; SF, social functioning; SF-36, MOS 36-Item Short-
Form Health Survey; VT, vitality.

JOA scores were analyzed separately for the six function
categories (motor functions of upper and lower limbs; sen-
sory functions of upper limbs, lower limbs, and torso; and
bladder function), only sensory function of upper limbs
showed a significant difference between the satisfied and
the unsatisfied groups (1.3 & 0.5 versus 1.0 + 0.6, p = 0.010,
Mann-Whitney U test). In contrast, the satisfied group
showed significantly higher SF-36 scores than the unsatisfied
group in all eight domains. With regard to JOA score improve-
ment, 55 patients showed good score improvement after
surgery (>50%). Although the ratio of patients with good
improvement was higher in the satisfied group than the
unsatisfied group, there was no statistically significant differ-
ence between the groups (49/95 versus 6/21, p = 0.090,
Fischer exact test).

Three patients (two in the satisfied group and one in the
unsatisfied group) experienced C5 palsy, which recovered
spontaneously within 3 months after surgery. Six patients
(five in the satisfied group and one in the unsatisfied group)
had cerebrospinal fluid leakage, which also recovered spon-
taneously within 2 weeks after surgery. The incidence of
these complications did not differ significantly between the
two groups (p > 0.99 and p = 0.44, respectively, Fisher exact
test).

Discussion

This prospective study evaluated various patient parameters
and baseline functional outcomes as predictors of postopera-
tive patient satisfaction. The key finding of this study was that
lower preoperative QOL measured by SF-36 scores, specifi-
cally in the BP, GH, and VT domains, was associated with
lower postoperative satisfaction. Another finding was that
patient satisfaction was closely associated with the current
state of patient-based outcome rather than that of physician-
based functional outcome. These results highlight the
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Table 2 Comparison of patient demographics and baseline outcomes between satisfied and unsatisfied groups

Parameters Satisfied group Unsatisfied group p value
Age at the operation (y) 62.4 £ 12.6 67.4 £ 12.7 0.071
Gender (M/F) 62/33 16/5 0.334
Ratio of OPLL patients 0.35 (33/95) 0.29 (6/21) 0.588
Duration of symptom (mo) 345 £ 49,5 33.8 +£34.9 0.412
CIRS 6.7 £ 3.2 7.8 +£22 0.052
Radiograph
C2/7 angle (degree) 12.4 £10.0 10.1 +£10.7 0.257
Range of motion (degree) 35.8 £ 12.7 36.2 +10.0 0.917
MRI
Narrowest canal area (mm?) 62.4 + 16.4 66.5 + 12.7 0.158
Ratio of type 2 intramedullary SI 0.35 (33/94) 0.43 (9/21) 0.505
JOA score 11.0 + 2.7 115+ 1.6 0.628
SF-36
Physical functioning 46.5 + 28.3 38.8 +27.4 0.323
Role-physical 39.2 + 28.6 39.6 + 34.1 0.880
Bodily pain 47.7 + 26.3 335+ 183 0.0312
General health perceptions 46.2 +£17.5 35.5 4+ 14.1 0.0182
Vitality 454 +21.3 35.2 +£13.9 0.0272
Social functioning 57.6 £ 27.8 61.7 £ 31.8 0.511
Role-emotional 47.8 +£ 31.8 53.3 +37.4 0.581
Mental health 58.7 £ 21.1 48.8 +£23.0 0.094

Abbreviations: CIRS, Cumulative lliness Rating Scale; JOA, Japanese Orthopaedic Association; OPLL, ossification of posterior longitudinal ligament; SF-
36, MOS 36-Item Short-Form Health Survey; SI, signal intensity.

Note: Unless otherwise indicated, values are expressed as the mean + standard deviation.

?Statistically significant (p < 0.05, Mann-Whitney U test or chi-square test).

importance of patient-based outcome as a determinant of oceanu et al examined the relationship between preoperative
patient satisfaction after cervical spine surgery. expectations, satisfaction, and functional outcomes in patients

Predictors of patient satisfaction have been reported almost  undergoing lumbar and cervical spine surgery.' ' They identified
exclusively in patients undergoing lumbar spine surgery. Sor-  preoperative expectations as a predictor of patient satisfaction

Table 3 Comparison of postoperative outcomes between satisfied and unsatisfied groups

Parameters Satisfied group Unsatisfied group p value

JOA score 14.2 £ 2.1 13.2 £ 2.1 0.052

SF-36
Physical functioning 69.4 4+ 24.9 49.5 + 27.7 0.0032
Role-physical 64.3 + 28.9 33.8 +28.3 <0.001°
Bodily pain 59.7 £ 225 41.8 £ 25.2 0.0012
General health perceptions 51.0 +£ 19.9 33.5 + 16.2 <0.0012
Vitality 57.6 = 19.5 42.2 £ 225 0.0072
Social functioning 77.8 £ 24.1 61.3 £ 223 0.0032
Role-emotional 72.4 + 29.8 37.1 £32.2 <0.0012
Mental health 68.2 £ 19.5 53.3 £ 16.6 0.0022

Abbreviations: JOA, Japanese Orthopaedic Association; SF-36, MOS 36-Item Short-Form Health Survey.
Note: Values are expressed as the mean + standard deviation.
Statistically significant (p < 0.05, Mann-Whitney U test).
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after surgery; however, the result was obtained from a mixed
patient group, the majority of whom underwent lumbar spine
surgery. To the best of our knowledge, no research has been
reported in the current literature examining predictors of
satisfaction exclusively in patients undergoing cervical spine
surgery.

Predictors of patient satisfaction after lumbar spine sur-
gery include patients’ assessments of their own health,
comorbidity, and the degree of expectations for surgery.'' =3
Katz et al demonstrated that a powerful predictor of satisfac-
tion was patients’ rating of their own health, which was
derived from a simple question: “How would you rate your
health?”'? This result is similar to the present result that
patients who were not satisfied with their outcome had
significantly lower preoperative general health perception
as measured by the SF-36 GH domain. Moreover, Yee et al
found that the SF-36 GH domain predicted patients with a
high expectation for surgery and that patients with high
expectation showed greater functional recovery after sur-
gery.13 These results are similar to the present result in
cervical spine surgery that satisfied patients showed signifi-
cantly higher preoperative scores in the SF-36 GH and VT
domains. Although the underlying common mechanism re-
mains to be elucidated, poor health perceptions and low
vitality may play a role in magnifying the perception of
residual symptoms after surgery, leading to lower satisfaction
with outcome.

Several studies have shown predictors of functional out-
come after surgical treatment of cervical spondylotic mye-
lopathy.''® These include age, duration of symptoms,
preoperative neurologic function, and SI change of the spinal
cord on MRI In the present study, none of these factors
differed significantly between the satisfied and unsatisfied
groups. These results suggest that patient dissatisfaction does
not stem solely from a poor functional outcome, and that
traditional objective measures are insufficient for predicting
patient satisfaction. Because the vast majority of studies have
used physician-based outcome for the analysis of predictors,
further detailed studies are needed to identify predictors of
patient-based outcome after cervical spine surgery.

This study has several important limitations. First, this
study did not evaluate the influence of patient expectation for
surgery. Patient expectation has been suggested as a predic-
tor of patient satisfaction after lumbar spine surgery.'> Thus,
future studies should include patient expectation as a candi-
date predictive factor. Second, because this study focused on
preoperative predictors of patient satisfaction, we have lim-
ited information on perioperative complications such as axial
pain, which might affect patient satisfaction. Detailed pro-
spective studies on bodily pain would be valuable, because
unsatisfied patients showed significantly lower SF-36 BP
scores than satisfied patients, both at baseline and at 1-year
follow-up. Finally, the small number of patients in the unsat-
isfied group suggests increased possibility of type Il statistical
error. A larger patient cohort is required to allow more
accurate comparisons between the groups.

Predictors of poor surgical outcome are useful if they can
be modified and if modification of the factors improves

outcomes. It is unclear whether general health perceptions
are modifiable before surgery; however, given the smallest
postoperative change in SF-36, it might be difficult to gain a
dramatic change in general health perception by short-term
interventions before surgery. Careful preoperative explana-
tion of the course and outcome is recommended for patients
with poor baseline general health perceptions because low
fulfillment of expectations is associated with low patient
satisfaction after spine surgery.'' In particular, it may be
important to convey information about the possibility of
persistent numbness and pain in the extremities even after
complete decompression of the spinal cord, because the
unsatisfied group showed significantly deteriorated sensory
function in the upper extremities.

It remains to be elucidated how much surgeons should pay
attention to patient satisfaction and whether surgeons should
alter the decision-making process to please patients rather
than adhere to evidence-based medicine. Lyu et al recently
demonstrated that patient satisfaction is not related to stan-
dard process-of-care measures that have long been used to
increase surgical quality.'” Moreover, patient satisfaction
may be driven by the patients’ feelings and emotions at the
moment of surveillance rather than the assessment of the
entire experience.'® Given the limited availability of universal
and standardized instruments in measuring patient satisfac-
tion, it may be too early to treat patients solely on the basis of
patient satisfaction. Further study is required before patient
satisfaction is widely applied to surgeons as a quality
indicator.
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